One of the key signatures of the Quark-Gluon Plasma (QGP), is the modification of hadron transverse momentum differential cross-sections in heavy-ion collisions (HIC) as compared to proton-proton (pp) collisions. Suppression of hadron production at high transverse momenta (p T ) in HIC has been explained by the energy loss of the partons produced in the hard scattering processes which traverse the deconfined quantum chromodynamic (QCD) matter. The dependence of the observed suppression on the p T of the measured hadron towards higher p T is an important input for the theoretical understanding of jet quenching effects in the QGP and the nature of the energy loss. The ALICE experiment at the Large Hadron Collider (LHC) performs measurements of neutral meson inclusive spectra at mid-rapidity in a wide p T range in pp, p-Pb and Pb-Pb collisions. Neutral mesons (π 0 , η, ω) are reconstructed via complementary methods, using the ALICE electromagnetic calorimeters, PHOS and EMCal, and by the central tracking system, identifying photons converted into e + e − pairs in the material of the inner barrel detectors (TPC and ITS). In this presentation, an overview of current π 0 and η measurements by the ALICE experiment in HIC and pp collisions will be given.
Light mesons as probes of the QGP
Light mesons offer an opportunity to study and quantify QCD processes with a variety of observables. In pp collisions, hadrons are produced from parton fragmentation in the QCD vacuum. The study of hadron production in pp and and heavy-ion collisions (HIC) gives information of parton fragmentation and parton distribution functions (pdf) as well as non-linear recombination effects [1] . Within the Quark Gluon Plasma (QGP) and in central heavy ion collisions, scattered partons interact strongly with the medium leading to modifications of parton fragmentation. These effects can be observed via inclusive spectra modifications and quantified further with particle ratios comparisons in HIC and the corresponding measurements in pp collisions. Of the many observables accessible in HIC which probe the QGP, measurements of π 0 and η production in different colliding systems are of particular interest. The physics motivation behind these measurements are different, depending on the p T range of the measured neutral meson.
At low p T (p T 3 − 5 GeV/c), mesons give insight about bulk properties and collective effects. At collider energies, gluon fragmentation contributes significantly to π 0 and η production. Due to the different color factors of quark-gluon vertex and gluon-gluon vertex it is predicted that gluons will suffer a larger arXiv:1512.05250v1 [nucl-ex] 16 Dec 2015 energy loss in the medium than quarks. This difference in parton energy loss, together with their relative contribution to π 0 and η production may give rise to differences in suppression patterns between π 0 and η [2, 3] . At high p T (p T 5 GeV/c), hadron production results from the hadronization of partons created in initial hard scattering. As partons interact strongly with the QGP they will lose energy via radiation and collisions. We can measure high p T hadrons, hoping that they carry a large fraction of their parent parton's energy and interpret the suppression of hadron production at high p T in HIC as the energy loss of the scattered parton in the QGP.
ALICE's neutral meson reconstruction
The ALICE detector [4] measures photons with three fully complementary methods: photon conversion method (PCM) and electromagnetic shower calorimetry using two detectors: PHOS [5] and EMCal [6] . The PCM method measures photons and meson yields by reconstructing e + e − pairs proceeding from photon conversions in the material of ALICE inner detectors. PCM measurements use the ALICE inner tracking system (ITS [7] ) and the time projection chamber (TPC [8] ). The electromagnetic calorimeters PHOS and EMCal are based on energy measurements via total absorption of particles. The conversion point can be reconstructed with a z and φ resolution of 1.5 cm and 7 mrad respectively. While photon conversion probability (∼ 8.5%) is small it is compensated by the measurement's wide acceptance: full azimuthal acceptance and 1.8 units of pseudo rapidity coverage. The PHOS detector is a high granularity and high energy resolution calorimeter (σ E(GeV) /E = 0.01/E ⊕ 0.04/ √ E ⊕ 0.01) composed of PbWO 4 crystals at a 4.6 m radius from AL-ICE's interaction point (IP). It covers a pseudorapidity range of 0.26 units and has an azimuthal coverage of 60
• . The EMCal detector [9] is a modular sampling calorimeter, composed of 77 alternating layers of 1.4 mm lead and 1.7 mm scintillator. Its energy resolution is σ E(GeV) /E = 0.05/E ⊕ 0.11/ √ E ⊕ 0.02. It is located at a 4.28 m radius from AL-ICE's IP, covers a pseudorapidity range of 1.4 units and has 100
• of azimuthal coverage.
3. π 0 invariant yields in pp collisions at √ s = 0.9, 2.76, 7 and 8 TeV ALICE has measured π 0 invariant yields in pp collisions at four different center of mass (CM) energies √ s = 0.9, 2.76, 7 [10] and most recently at 8 TeV (Fig. 1) .
The pp spectra presented in Fig. 1 are described by PYTHIA as well as a variety of functions including Tsallis, Hagedorn and a power law. The measurements indicate a power law dependence at high p T with a measured power value of n = 6.0 ± 0.1 at √ s = 2.76 TeV, a value lower than what has been observed with measurements performed at lower CM energies [11] . The measurements are also compared to next-to-leading order pQCD (NLO pQCD) which use MSTW pdfs, and DSS14 fragmentation functions (FF) [12] . These comparisons as well as the ratio are illustrated in Fig. 1 . The predictions with MSTW pdf and DSS14 FF describe the magnitude better than previous pQCD calculations [10] . However an increasing discrepancy between pQCD and the measurements is observed with increasing CM energy and p T .
4. π 0 in Pb-Pb and the nuclear modification factor R AA π 0 invariant yields have been previously measured by ALICE in Pb-Pb collisions and in six centrality classes: 0-5%, 5-10%, 10-20%, 20-40%, 40-60% and 60-80% [13] . Nuclear effects in HIC are quantified using the nuclear modification factor R AA defined as:
. R AA compares the yields (dN/dp T ) measured by ALICE [13] to production in pp collisions from Fig. 1 at the same √ s. This ratio is scaled by the number of binary nucleon-nucleon collisions (N coll ) which are obtained from Glauber Monte Carlo simulations [14, 15] . The measurement of R AA is interpreted as an interplay between initial (Cronin, nuclear shadowing) and final state effects such as jet quenching. These effects would need the corresponding measurement in proton-heavy ion (p-A) collisions for proper disentanglement and interpretation. TeV for the 0 − 10% class in comparison to corresponding measurements at lower energies [13] .
ALICE has measured π 0 R AA in six centrality classes and has found a large π 0 suppression in central Pb-Pb collisions as it can be seen in Fig. 2 . In addition, ALICE data when compared to the world measurements at different √ s [13, 16, 17, 18, 19] , indicates an energy dependence with the ALICE's highest √ s data points exhibiting the highest suppression (Fig. 2) .
New results: π
0 and η in Pb-Pb collisions New results on the η meson are presented in Fig. 3 (right) . These measurements are the first and the only existing η heavy ion measurements at the LHC. The new π 0 results in Fig. 3  (left) , the measurements presented are from a data set offering 10 times the integrated luminosity with respect to previous ALICE results [13] . This increase of luminosity allowed for an improved measurement that probes the p T region above 12 GeV/c and up to 20 GeV/c. The measurements in Fig. 3 are compared to NLO pQCD predictions from both π 0 and η production in pp collisions [12] scaled by N coll . These comparisons show a suppression in the Pb-Pb data with respect to scaled NLO pQCD. The η/π 0 ratio has been measured (Fig. 4) and compared to the AL-ICE pp measurement at 7 TeV CM energy, to corresponding K ± /π ± measurements [20] , and to pQCD (jet-quenching based) calculations [2] . These results indicate a similar magnitude of the ratio in Pb-Pb collisions and in pp collisions and consistent with pQCD within the experimental uncertainties. No effects related to the strange quark content that may lead to discernible differences between the η/π 0 and K ± /π ± are observed. Right: η yields measured in two centrality classes compared to the pp reference at the same CM energy.
Summary
ALICE measures neutral mesons in a wide p T range thanks to complementary detectors. π 0 and η invariant yields have been measured by ALICE in pp and Pb-Pb collisions. While the magnitude is well [2] describe the ratio within the current uncertainties. The trend and magnitude of the η/π 0 ratio is consistent to previous K ± /π ± ALICE measurements [20] .
described by NLO pQCD calculations, there is a growing discrepancy as a function of p T and with increasing √ s. A p T dependent suppression of π 0 is observed via the R AA measurement. While the shape of R AA is comparable between RHIC and LHC energies, at LHC energies a stronger suppression is observed indicating an energy dependence of the suppression. We have presented a new, and first at the LHC, η meson measurent and an updated π 0 result in Pb-Pb HIC which extend the p T range from p T = 12 GeV/c to 20 GeV/c with respect to previous ALICE measurements. η/π 0 reaches a constant value for p T >4 GeV/c. For p T below 4 GeV/c, a complex dependence is seen, that is consistent with the one observed for K ± /π ± . No significant differences are seen between Pb-Pb and pp.
